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Biotechnology in Animal Agriculture: Status and Current Issues

Summary

Animal agriculture iada3dbeanags tir and ftoerreme Wtnhbayto g v pi d
encompasses a variety of technologies, including
transgenics, recombinant DNA techniques, and clo
the applichntdlomgyy ft biiothprcove productivity, cons:i
new food, fiber, and medical product s ; and to pr
applications of transgenic animals inehsde produ
tissues, and cells for xenotransplantation. Crit
from food safety and social resistance to potent
ecosystems. Questions alebd hhewecmrreen mnbgulathe
assess and manage any risks created by these tec
On Januvary 15, 2009, the U.S. Food and Drug Admi
how it 1is to regula€CenGEstaatCmavdt hatdh pobrdamde wor k
Regulation of Bidbesbnaohdgy, i fFPAewilslting statuto
regulations-dd@Gemnde fwloldy,, GHrr egumple df dmds; niof
their composition dnovesn tniootn adli fcfoeurn tferropma rtthse,i rt hceoy
l abeled Nonet hel ess, dedeldoped spodd GEt-anmmat sga
mar ket approval.

On February 6, 2009, FDA announced the first app
a ulman-camttiti ng agent produced in the milk of tra
considering approval of the first genetically mo
declared in Augus+Agd040dvhat-aigse GEath eabindo nppas e s n o
threat to the environment. FDA is considering en
issued a final decision on the commercialization
Members have asked t heheF DaAp pCroonvimails spiroonceers st of ohra Itth
citing serious’s coamciceawsamwdtap FdDAv al process. The
been endorsed by over S50oupsmsumer and environmen
Al t hough animal biotechnol gy icdvovmliwngs maony tHadkhl
technology has attracted widespread attention. A
the safety of meat and milk from cloned cattle,
Januvary 15, 2008 ,t sb yg eFnDeAr. a 1Tlhye Dedoohe anénde nF N & 2006,
risk assessment, which found that such products
animals. FDA also concluded that c¢cloning poses t
ani mdated through other assailsthodghepheddiceguent
problems is higher in c¢cloning. (Scientists stres
that does mnot involve any tragndheragenelbtenadiohn
longer asking industry to refrain voluntarily fr
their offspring, although the U.S. Department of
for products ffrrooomm ctlhoen eosf f(sbpurti nngotof <c1l ones ) .
Bills on ainnitnraoidnccteh@en d 4'®d d gaewoswsl d have required
from cloned animals or their offspring to be 1ab
from being 1 aTbee Ibeidl lass hoarvgea nnioct. b 'eCeonn grreeisnst.r oAd ubci el d
t hat would amend the Food, Drug, and Cosmetic Ac
engineeleR./S52mM3was intro'd@oamegr eisns .t he 112
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Introduction

The U. S. Food and Drug Administration (FDA) rele
public and congressional interest 1in animal biot
particul ar. On Jeamcuya rrye lleSa, s €2d0 0f9i,n atlh eguaigdance r ep
thinking on the regulation of genetically engine
under its existing stdA uyteoarry eaaurtlhioerri,t yo na nJda nrueagruyl
had iulnevke its final risk assessment and industry
cloned animal s Fdohdo utnhde itrh aotf, f sgpernienrga.1 1 y, meat and
cattle, pigs, and goats a«i®naedr cadfutmst. es product s
Still, some 1n the United States remain concermne
animals and of animal c¢loning, and they continue
commercialization of such pr odbuicottse c hOmotlsoi gdye, o f t
including both GE and cloning, i1is the focus of o
discussions within the European Union (EU) as we
animal health, known bylohsnErbygchtaetdnym, nbhec
genetic engineering,; see discussion later in thi
Biotechnology i1is a broadly defined term of relat
modern knowledge, applicatiens,namantyedhimilguves nu
health care and agriculture. “Amatmadebiofechbabhog
which living creatures are modi fi’Bd fidrs tvlea ybene
nature, agriculhteurhails tdoervye loofp nheunnta niss ntodi fying pl
maximize desirable traits. For example, domestic
back many thousands of years. Artificial 1nsemin
recebhtotegy, first finding wide commercial accep
Discovery of the genetic code in the 1950s gave
One of the first commercial products of this new

soamt ot ropin (bST), a naturally occurring metabol
larger quantities through the use of recombinant
the market in 1994 and is now.admimiystat¢det ¢ oasd

1CVM, FDA, Guidance for IndustryjRegulation of Genetically Engineered Animals Containing Heritable rDNA
Constructs The guidance can be accessed througk % website ahttp://www.fda.goDHRMSDOCKETSR8fr/
FDA-2008D-0394gdl.pdf

2 FDA documents were posted on the Internéitit//www.fda.govtvm/cloning.htmon January 15, 2008.

3 National Research Council (NR@nimal Biotechnology: Sciendgased ConcerngWashington, DC, National
Academy Press, 2002). (Hereafter cited as NiR@mnal Biotechnology Unless noted, thiSRS report is based on
material in that document and the following additional sources: Institute of Medicine (IOM) andSdRE), of
Genetically Engineered Foods: Approaches to Assessing Unintended Health (#f&siéngton, DC, National
Academy Pres£004). (Hereafter cited as IOMRC, Safety of Genetically Engineered Fogpdouncil for
Agricultural Science and Technology (CASB)jptechnology in Animal Agriculture: An Overviélssue Paper 23)
(Washington, DC, February 2003). (Hereafter cited as GA®Mmal Agriculture); Pew Initiative on Food and
Biotechnologylssues in the Regulation of Genetically Engineered Plants and Anifw&shington, DC, Pew
Initiative April 2004. Sedttp://pevagbiotech.orgésearchiegulation/) (Hereafter cited as Pewgsues in Regulatio)
Pew Initiative on Food and Biotechnolod@ostMarket Oversight of Biotech Foo@#/ashington, DC, Pew Initiative
April 2003) (and other Pew materials); information accessed through the websites of the Biotechnology Industry
Organization ahttp://www.bio.orgf the Center for Food Safety, latp://www.centerforfoodsafety.orghe Union of
Concerned Scientists, lattp://www.ucsusa.organd the Consumer Federation of America, at
http://www.consumerfed.org/
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pecrow mil k
is banned i

output. Although bBST is being used co

n the European Union (EU).

The first U. S. approval of a commercial product
anbagulant agent being produced in the milk of t
on February 6, 2009. The goats were genetically
into thei genes that coded fotrstmel koadAnt ot pr o
is a maturally occurring protein in healthy huma
vessels

Ot her developments include pigs that have been e
produc-gr 6ws hgr pieg lreetsse.a rCchhienress announced in April
produced a herd of dairy cattle whose milk cont a
lactoferriactahbumilipha The researchers wused c¢clon
genes intod tHhd sPNAn dairy cows before the genet:
implanted into surrogate co0OWwWs. Cloned cattle als
infectious disease of the wudder.

A geneticall y AgqgiAdeoamde d—gvs at lhmdemdmgr owt h charact e
is currently under review by FDA for commercialdi
animal approved for human consumptApwmaBodthmrt x*¥ o mp a
Technolokasesarinti growth bhdommomedmrgemmse Ifated Pac
sal woth DNA ffometheganes of an eelpout. This mo
of ghowmbhneoyredyr creating a fish the company <cl a
rate

Out put ht raasi tdsr wssgusc r ¢ ¢ o v(eptheadr nf)mmogmk atnhi amta 11 amci Kl sk a I [ «
proteins, and animal organs for human transplant
other contemporary objectives of @semabhbretacthn
the University of Missouri announced the creatio
ome-gafatty acids. Th3 fcaotntsyu mpceii dsn, offo wmd gmr i mar i
linked to lowered 1nci dSeinntiel aorf rheesaeratr cdhi siesa sael sion
produce3 ofmetgtay wcimdd ki mandown chicken eggs.

This report describes several scientifically e me
variety of questions conmcde rtnhenge mvisrken rheon th,u masn sw
concerns. The report examines applications of th
may arise. Consumers, agricultural producers, th
bodies areeldaetbiave ngotsthe and benefits of these te
toward commercialization, Congress 1s being aske
the current federal regulatory str uaclt uprreo dguocvtesr.n i
Animal Biotechnologies

Given the br €anditnha lo fb itObt@ecect hemiogl hotg yr,e as onabl y de f i n
thousands of years of humans selectively breedin
attempting to breed thoselst.ralne o fnttoh e ufcicressts i mwvoe
assisted reproductive technology (ART) was artif
established as a technological advance in tradit
to the developgmseshntriaf mademmh pmoduction, especia
was adopted by producers and accepted by the pub
more than 7W%%edfHaldt &Ji 8. cows , by far the most W
Congressional Research Service 2
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atri ficiall% sitmrsusmisnyatcchd.oni zation, which improves
accurately controlling when a female i1is 1in heat,

With the devel opment in the 1 9n7a0nst aDnNJA ptaetcehnntiiqnuge
and the subsequent analysis of genes, their resu
in animal biochemical processes (functional geno
equipped with a skal difngotplhd sprnemit cead dfootlsans for
breeding of animals. The range of new techniques
biotechnology in ways that plant biotechnology w
Modern animal deivetlopphmegl mgyiinsst the background «
plant biotechnology, and controversy over the te
biotechnology devel opment, not least because of
analms and the belief that techniques developed f
application to humans. Some of the better known
them are types of assisted reproductive technolo

Embryo Transfer

AftearndAlestrus synchronizat i omo,s te ntbornynoo ntlrya nussfeedr

animal biotechnology technique. In ET, a donor c
to superovulate. The eggs are thems feandiilidzede wi
removed and implanted in a recipient cow. Betwee
frozen for safekeeping. Because of the relativel
cowherds.

Transgenics

A prominent aarreya aonfi maoln tbeimptoerc hnol ogy research i
transgentibhbraugmagenectic engineresgagi ¢ GEni mekhnaoit
produced by introducing an isolated DNA fragment
will expreeds st raaidesiTransgenic animals may be gen
DNA obtained through animals of the same species
humans, iceldisgct@aind acid synth651s. ahlkbeg emnlcy curr
animals, primarily mice, is 1in-cithettangaagttnhuman
milk is the first suchDeMpddlk a200%h) t oAsbenatppd oavle
GE dairy cattle has baehbhrensat mdl k isp tnoi pl eko. d sTcheast h
innovation could be 10 years or more away from a
agricultural applications from genetically engin
and faster sgirsotwatnhc;e moo ed irsee a s e ; meat that is 1lea
desirable quality; and possibly evedabhemal wast
provides examples of various objectives of ani ma
‘“FDA, “A Primer on Cloning anltpAwvefddgowvmi n Li vestock Operat:ii

CloningRA_Primer.htm

5 Genetic engineerin¢GE) here refers to the use of molecular biology to alter cells by inserting or removing génes. G
is a form ofgenetic modificatiofGM), whi ch refers more broadly to the practice
composition by both GE and n@E methods

Congressional Research Service 3
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In Vitro Fertilization
With in vitro fertilization (IVF), a technician
cow ovariaee,cowe®lu duslegyadbbl ¢ oocytes. The oocytes ma
are fertilized with sperm. The resulting zygotes
being placed into the recipient cow. &hdle I VF ¢
expense of ET makes the procedure prohibitive 1in
Sexing Embryos
The dairy industry prefers heifers and the beef
cattle have been dehebmpedmespngbeebdeitbhwid@ehhs
from the embryo and assess thecPbPNAmdbromhes resth
of ~a@ahrYomosome determines the embryo is male. Re s
technology.
Table |.Agricultural Applications of Animal Transgenics
Animal
Purpose model Transgenic source
Faster growth/leaner meat Cattle, swine, Growth hormones/factors: Human, Bovine, Porcine,
rabbits, sheep Rat, Chicken
Altered milk composition (higher Cattle Extra copies of casein genes; disruption of
protein) lactoglobulin gene: Cow; human breast milk proteins
i n cowhuman mi | k:
Anti-clotting drug production in milka Goat Human antithrombin gene
“Bi osteel” phoduc Goat Spider
Reduced phosphorus in swine feces Swine Phytase gene; Bacteria
Increased wool production Sheep Cysteine synthesis gene: Bacteria
Growth factor: Sheep
Disease resistance Swine, sheep, Monoclonal antibodies: Mouse
rabbit Viral envelope genes: Sheep
Xenotransplantation: Developing animal ~ Swine CD55 (DAF-decay activating factor: Human
organs for human transplantation CD59: Human
Source: GeneWatch UK, April 2002.
a. FDA approval for commercial use announced February 6, 2009. Source: FDA.
b “Biosteel” is the trade name for spider web material i
goat. Saidtobe20t i mes stronger than steel, “Biosteel” has an el

300,000 pounds per square inch and could produce microscopically fine, super strong fibers for industrial

use.
Cloning
Cloning, discuss
with significant
that 1is genetica
to production no
of DNA and other
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singdlel ed organis ms, as well as plants and ani ma
have caused some confusion in public debate abou
rel atesalt oclaorntiinfgi ciinvol ving hig8dher organisms, in

Gene Knockout

This is a technique whkavoneKknoge¢eacchygrsephacingatte
disrupting it with an artificial pieee of DNA in
doefSor example, cause or protect against some di
knockout mouse is a laboratdry mouse subjected t

Regulation and Oversight

The basic federal guidance fbroteghdtaltogyg thetlpe
Coordinated Framework forFRdgi@RE8HP20n opfHibBiehedhn
1986 by the White House Office of Science and Te
been that GE products aboutdiogntontheto bharegt
unique features, mnot their methods of production
biotechnology. The framework provides a regulato
biotechnolaongdy prreosdeuacrtcsh, using existing statutory
experience.

Some newer applications of biotechnology did not

was enunciated. The NRC animal bi otreecghinmel ogy r ep
“‘mi ght not be adequate to address unique problem
biotechnolHoghast federal agenly responsibilities

Food and Drug Administration (FDA)

Within the Departmenti ceffs HBMSIteh laantd sHufnoaond , S earnvi m:
ingredients, and human and animal drugs, primar:i
Act (FFDCA; 2% )dEelyALs SBDtleadl thatgmoptobably not
thased modi fiimaadtsi fmssr o@fr odmction or therapeutic
t hes a@emtceyr for Veterinary Medicine (CVM), w h
new animal drugs. A new animal drug (NAD) mus
mo nesdt rtaot be safe to man and animals, as well a
imals as NADs, however, suggests to some obser
Concerned Scientists) the inhheesntoweekpoend o
equately to the complexities tHElhe aNABe with a
view process 1is at BShepoecemtenmnlobh ppoowvadnodv GE
mmer cialization

O " O 0 & oA OO0

C O ah DS 0O wv o

6 SeeCRS Report RL31358juman Cloningby Judith A. Johnson and Erin D. Williams

“"National Institutes of Health, National Human Genome Resea
2009, athttp://www.genome.got2514551

8 NRC, Animal Biotechnology, p. 14.

9 See Center for Fml Safety website, dittp://www.centerforfoodsafety.omggneticall7.cfmand the Union of

Concerned Scientists websiteh#tp://www.ucsusa.orddod_and_agricultureAl s o s ee discussion of FDA
for industry, later in this section.

Congressional Research Service 5
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Primarily unde’s ChfaotrE FEDCCoAd FaDfAet y and Applied Nu
responsible for assuring that domestic and 1impor
Generally, FDA does not review new foods themsel
does have etnhfoorricteymetnot aacut i f i1t finds foods that
addi,t iwheest her or not introduced through biotechn
before they can be-maokdt abprexat¢tpthmrent hospren a
det er mi figeedn etroa Ibley r € ¢ &R A'®Iyne dt haes aspapfreoval of GE su
which was primarily a USDA Animal and Plant Heal
reviewed the application and cdnrcd udleandg aerhsatt ¢ hkeu
hea'tth.

Sections of the FFDCA and of theetP.wbelgirco viedel tthh eS
aut horitisefefmdrerFPAr Drug Evaluation and Researc
Evaluation and Refetychntdoeftgutaveneths o4 human
medical product s, including those produ<ed by GNM
mar ket review and licensing of such products, an
purity cayh.d poten

FDA Guidance on GE Animal s

On January B5CVMO@2]l eBBAd i1its i stry guidance
ani mallhs s final document hews ¢l ly (with a fen
FDA published on. Skhhe efmbreal 1d&8qc dMelndtt haosrsietryt st of h a
regulate GE animals comes under the new animal d
defined by tlHamtemtdedi t oparftfecas the structure or
or ot hetAlasnoi,maplart of t h'eme W FDEiAmabk fodnrew g inat e nadfe d f
use in animals that is not generally recognized
prescribed or recommended, aemxdt e frhdart o ah ansa tneorti able etn

YFDAhas not granted approval for any human foods from trans
number have beenappre d for rendering into an i-approvedfprwodudofc o mponents . ”
biotechnology in wide commercial use imvine somatotropin @T), andthere is a currentlpendingapplicationfor a

GE salmon. Questions and Answers about Transgenic Fashttp://www.fda.gowtvm#iransgen.htm Also seeCRS

Report RL34247Federal Regulation of Substances Generally Recognized A@ER4S) and the Use of Carbon

Monoxide in Packaging for Meat and Fjdty Vanessa K. Burrows and Cynthia Brougher

1 For information on the deregulatory process for GE sugar beetSR&®&eport R4139%eregulating Genetically
Engineered Alfalfa and Sugar Beets: Legal and Administrative Respbgstadiock Cowan and Kristina Alexander

2NRC, Animal Biotechnologyp. 163. At a Janugr9, 2009 meeting, the FDA Blood Products Advisory Committee

ruled that a new drug to prevent clots in humans, recombinant human antithrombin 1l produced in the milk of GE

goats, is safe and effectivieDA could make a final regulatory decision to apgrdve license application of its

developer, GTC Biotherapeutics, s oon. Source:Fo6dFDA i ssues
Chemical NewsJanuary 19, 2009.

13 Guidance for Industry: Regulation of Genetically Engineered Animals GongaiHeritable rDNA Construct$DA
noted that much of the new guidance will be relevant also téhadtable rDNA constructs (such as modifications
intended for gene therapy); a separate guidance feheotable constructs might come later.

Theagencg t ates at the outset: “This guidance represents the F:
thinking on this topic. It does not create or confer any rights for or on any person and does not operate to bind FDA or

the public. You can use an altervatiapproach if the approach satisfies the requirements of the applicable statutes and
regulations.?”

Congressional Research Service 6
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FDA Approval of Drug in Goat Milk

FDA" s approval of the drug ATryn was the first of
announced its decision on February 6, 2009, and published the final rule as a new animal drug application (NADA)

in the February | I, 2009, Federal Register (74 Fed. Reg. 6823). The drug is an anticoagulant for the treatment of
human patients with hereditary antithrombin deficiency; it is derived from the milk of goats bred with the
introduction of an rDNA construct directing the expression of the human gene antithrombin. The milk is being
produced by a herd of GE dairy goats in Massachusetts, which, the agency stated, had not demonstrated any
negative health problems over seven generations. Controls are in place to ensure that no milk or meat from the
goats will enter the food or feed supply, according to FDA. Biotechnology industry officials expressed their

support for the approval; a leading animal activist group, the Humane Society of the United States, countered that
the action “seems to perpetuate the notion of [ §
creatures.”

“The rDNA construct in a GE animal that i1s 1inten
body oF atnhiema@ , regardless of the intended use o
GE ani mal, meets thd hEFRQUGAddmewgdS)dd fAit mistwi(@m,i mak e
drug i1is “‘canrnmihdersesd FDA has approved aarn uaspep, | iocra tiitc
is for investigational wuse and subject to an exe
a few other specified exemptions). Therefore, mo
“Inmvestigationa’l( [NNeAW)Amirmgle sBrwg o FDAi pping any G

to marketing any food or feed derived from GE an
food from a GE animal into the food supply that
l ays o wunta rtkheet agarpgpr @owvess i1including the 1informatiort
Under the guidance, FDA willl examine both the di
of food from a GE animal as well as any indirect
considered safe 1if the composition of edible mat
safe as -GFE oamn iamanlo.n The 1 abede migvead qfudadsmema sl d obr«
same as for other foods: FDAobhasdaowveyspghduotverr

whole shell eggs, and USDA over the labeling of
bel ow) . More specifically, food from GE animals
takes on a differ-&kto wrhtaerapparetr. from 1its mnon

FDA Approval of Genetically Engineerec

On AugustFDRD#Aypgn@wdde¢ed that it had begun—the appro
called AquAdvant—adgeev cAtolpaendt ibcy StahlemoMa s s achusetts |
AquaBount ymofihha@Ebeeah engineered with a gene fr
permits the salmon to grow at approximately twic
GE sal mon a o contains a growth hormone from th
theesamme t t it would hold a public comment pe
transgenic Il mon. While the agency has stated t
FDA officia are undecided as Weol iwhg.t her they w
Environmental wighupotaeansoaalaktménpientod the WEId a
being considered.

The GE salmon would be the first genetically eng
consumption dededomimemditgl sFPAedcianti dbriefing «
GE salmon is safe for human consumption and pose
19 and 20, 2010, FDA held a Veterinary Medicine

Congressional Research Service 7
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scidmsed issues pplicavndinng otrha pPThoev anhe eotfi ntghse G

were open to the public. Committee members
t he asgeenwayl uation and approval process. On

heard
t he S

AquaBdsurncthhyat hat the fish grew faster than convent

The VMAC is <curr ésntrleyc ornenveinedvaitnigo nEsDA nd public ¢ o
moving through the environmental review process

Pol iccty AWhile there 1is mno timeline for making a

whether to approve the salmon and make recommend
although FDA has indicated ¢tshaptodistt twhonutl dl anboet] irnegg
should not suggest that GE foods are different f
Assembly Health Committ ése Rpiagshste dt oA BKn8o, w t Acet ,C oan sbu
the labeling of all @E ssfaaltmon entering or sold i
FDA is evaluating the GE salmon under its author
recombinant DNA construct that 1is intended to <ch
defined under the Federcal Fhod, mPang, t had @Guos heo
data AquaBounty supplies to FDA is confidential

chefs 1s demanding that FDA deny approval. Vario
that the GE sscaalpneo nf rcoomu lfd sh farms and threaten t
AquaBounty, however, says 1t would encourage pro
ifhand fi® h far ms.

Congressional Members hadsvea prpariosveadh cPoenpcteersmbse ral bRo9u, t
20 J]10et t er, 3 9 MbHeobuesres h8eafd abtoct r e que st ed t hat FDA C
Margaret Hamburg hdThethetapproevaledreoboust he Me
conc’lgaregsaarding the procedsther GEesiad moand [appraot:
l etter tshea tprlbActefiast awdacigqn@te¢ s a dangerous preceden
environmental review’sis ifglha we d”ldnmda wit diieg nooane stuome r

concerns about theoppodddqumuaegcy hef safetdadfors human c
sal mon, Members also expressed their concerns th
wild population of fish, such as Atlantic, Coho,
intendsetdishiae¢e 8h egg hatchery facility on Pri
salmon would be sterile, Members expressed their
the remaining wild Atlantic salmonouAguaBmanty a
ferticloapladnednt i ally mate with wild populations. A
environmental organizations and businesses endor
Me mb&The Center for Food Safetrtgy] aegabatakyacstan

14 Federal RegisterVol. 75, No. 165, August 26, 2010. Accessiblatp://edocket.amess.gpo.go2010pdf/2016
21245.pdf

15 A summary of the California bill can be foundhetp://www.environnentcalifornia.orgiploadsé764/
€764a13989bd42c8c10ffc20bc8bldkit SheetGE-SalmonLabelingAB-88.pdf

16 Research published in tiFoceedings of the National Academy of Sciencéss that a release of ju GE salmon
into a wild population of 60,000 would lead to the extinction of the wild population in less than 40 genefatidns.
Muir and R.D. Howard,“Possible ecological risks of transgenic organism release when transgenes affect mating
success: Sexuaelection and the Trojan gene hypothed&oceedings of the National Academy of Sciern@és
1385313856 (1999)

17 The letter may be viewed http://stopgesh.files.wordpress.co@01009housefda-ge-salmor09-10.pdf

18 A list of the endorsing organizations may be founktt://stopgefish.files.wordpress.cdt 009/ist-of-endorsers
for-rep-defaziesenbegichdearcolleagueletters9-28-10.pdf

Congressional Research Service 8
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for biotechnology, and a coalition of allied gro
individuals opposing the approval.

In February 2011 ,H.tRheg 520dae mP a n2 dwhdiicche dwoul d pr e v
FDA from approving the GE fazldmonl TFbodbi Dk a1 gwoahh
Cosmetic Act t ¢ hsatlalt eb et hdddich m@ EH ofuwimsseha faen.d Senate bi
been referred to the Eitse rSgiybcaomdni @amme rone HEmrhmiht t
Committee on Health, E ,deuscpaet ci toinv, e lLya.b o r , and Pensi

U.S. Department of Agriculture (USDA)

Several USDA agencies, operating under a number
potential roles in the regulation of transgenic
critiwal hnegeiendicated, USDA has not had a clear
including whether it intends to é&US8D®Aise these a
Animal and Plant Health Inspection Service (APHI
publish an advance notice of proposed ®rulemaking
Instead, imMDAX onoetrtewohhits draft guidance, APHI
19, FOO8ral, Regiosquweost for irmfammasicomnfiemst ba
animals might aff'OverU630 szommezhtheawkbtrhk. received
2008, as they had been for the FDA drafst guidanc
authority under theAcAni mfaDIA Heaslutehd Hrt et efdtniadn gui c
GE animals on January 15, 2009. APHIS will work
comprehensive oversight of GE animals.

APHI S has broad authority, under t e Apngi3all He al
se)q.to regulate animals and their movement to <co
raised animals. APHIS also administers the Virus
Products Act -1(5291) ,U.aS . mEtdh éalt$ dafsestuyr ianngd e f fecti vene
vaccines and other biological products, includin

(7 U.S.&€t )§Y&dpolrtions of which govern the humane

warbm ooded ami malssausdd (but generally not agricu
USDA, the Food Safety and Inspection Service (FS
proper labeling of most food animals and meat an
Federal Meat I nspecetti psneaghdt POR21t By SPE€od§663d I nsop

U.S.Cet§phey.

Ot her Aut horities

Reports and studies have cited a number of other
be relevawmtattioonthe GEgani mals. The National Env
U.S. C.et§9s3édge.quires federal agencies to consider

19 See, for example, Peloundationlissues in RegulatiorBeginning on p. 139, the report contains an extensive

discus®n on how these and several othelD4#Sauthorities might be usddr oversight of animal biotechnology.

20APHIS in 2007 established an Animals Branch within its Bi
regulatory framework for the possibleregwlati o f genetically engineered animals.” S
“Regulation of Geneti dttplviww.aphis.ysdagdvibtechndlogni mal s, 7 a't
news_transgenic_animals.shiml

2l Federal Registervol. 73, no. 183, September 19, 200&tgt://edocket.access.gpo.gp008pdf/ES-21917.pdf
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22 The FDA guidance discusses how NEPA requirements will apply to the GE animal approval process.

23The FDA guidance on GE animals states that the agency will work with other relevant federal and state agencies

should it receive a request for approvabdbE animal intended for release into the wild.

act Fhe. Environmental Protection Agenc,y tdheer i ves
Federal Insecticide, Fungicide ahnds;Rgpdeesnttiicciiddees A
derived from living organisms, including those o
Interior ’sDeéFpasrht menndt Wi 1 dl i fee SPepsct®Nmamtd na he Co mr
Marine Fisheries SeX#vice have also been cited.

ng Policy Developments

In 1997, scientists at the Roslyn Institute 1in S
adult shéRpl”fwcklowmel e arecthma msufesr weNE) fti r st deve
amphibians in the 1950s. They were first wused 1in
using nuclei taken from sheep embryos. The signi
di fferentiated rcoeml la nt yapdeosintiotbitcaaitntetdonu S TCNT ) , t r an
rather than undiffere¢dmbrnyedi celNTs from an embry
Cloning in animal agriculture i1is generally not a
such as geneStciice netnigsitnse enroitneg .t hat c¢loning does no
by itself, a form of genetic engineering, that i
animabxisting DNA. However, clonttmg msagnecied sl ve

SCNT i1is not yet a notably efficient technique r1e
example, only about 6% of the embryos -transferre
term surviving cloneéThaobemdi Fgodo Saf20¢5 An¢ehor
recently reported that overall succ®ess rates var
Success rates are said to be improving, however.
can overcome thermahgeief ¢heni hgvebnesulted fro
they could provide new opportunities in human me
the focus of much of the current international a
The EFSA droapfitn isocni eensttiifmact ed t he number of 11ive

less than 4,000 cattle and 1,500 pigs, of which
United States. EFSA reported that 1iftetlspamf data
six to seven years of age and no data available

clones %$enerally.

“D. N. Wells, “Animal Cl Review@ Sciefce and Teechnolo2§@)n25128%42005.p e c t s , ”

25 European Food Safety Authority. Draft Scientific Opinion on Food Safety, Animal Health dfaté/\éand
Environmental Impact of Animals Derived from Cloning by Somatic Cell Nucleus Transfer (SCNT) and their
Offspring and Products Obtained from the Animatglorsed for public consultation December 19, 2G0W released
January 11, 2008. Hereinafteited as EFSA draft scientific opinion. Accessebtsi://www.efsa.europa.eEFSA/
efsa_localel178620753812_1178676922939.htm

26 |bid.
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What Is Cloning?

Cloning, or somatic cell nuclear transfer, is a process by which animals are reproduced asexually.... In cloning, a
differentiated somatic cell (a non-germ line cell from an existing animal) is introduced to an oocyte (a cell that is
the immediate precursor of a mature egg) that has had its nucleus (and thus its genome) removed, and then,
following some manipulations, is induced to start replicating. If all goes well, the dividing cell is implanted into a
female animal (dam), continues to develop normally, and is delivered just as any newborn.

—~Animal Cloning: A Risk Assessment, p. 20

What’s the Diff eClenrdkand aBGE Anineal n a

Clones covered by FDA’s January 20 0 8-thatis thdy aracepieseof g
individual conventionally-bred animals, and do not contain any rDNA constructs. What can be confusing is that an
animal clone can be genetically engineered (i.e., have an rDNA construct introduced into it), and a GE animal can

be reproduced by cloning. The September 2008 guidance covers GE animals, regardless of whether they were
reproduced by cloning, but does not cover animal clones that do not contain an rDNA construct.

—Q and A to Accompany FDA’s September 18, 2008 |

FDA Risk Assessment

FDA in July 2001 began asking companies refra
cloned animals and their offspring until

safety. It subsequently ies smatdt ¢ w,o oduwlamiitn atiisrkg ais
of a final andkiaduestsmegonidance that effectivel
mor at-ean ullmnuary 15, 2008.

Some stakeholders, including several Members
moratotihmmone studies are completed on safety
views were reflected in nonbinding language
FY2008, which passed in late 2007,heanpde nbdiinndgi n g
farmHbRI D24€C€@rgressigidal tAet ewnidf pf dhtiasi report,
In an October 200BDAnrdftoncUkhds scsurbrsemantwei ght
evidence suggests that there are no biological
products from clones ofs caatgtrleea,t epri grsi,s ks hteheapn ocro ng
products faolond¢ heofHowamparfsshortlys after
publication, FnlaMmyVenteenbiemwrasr yo fMedi cine Advisory
were mnot enouglthamtda atnoy fpwltlemtumde mr i s ks
techn®logy.

On DecembeFDASCVMOG&@, ¢cas-adaahnetherrsaklosaog siens s me nt
draft form, along with a proposed r1rioh merage men
safetiymalf calnones a’hTdh et hleeinrg t ohfyf srpirsikn ga.s s e s s me nt
important questions: the safety of food

the process on the health of thesesasmemal di dFPRALt
address any other 1issues, such as the social

27 Seehttp://www.fda.govtvm/DocumentsCLRAES. pdf

2%«Panel Calls for More IFaod@henmical NawdNovemder 10,20®3 i ng Ri s ks, ”

29 Availability of the draft documents was formally published in the Jagn8a2007 Federal Registe(72 FR 135137;
FDA docket no. 2003N)573); comments were accepted until May 3, 2007.
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30 FDA documents were posted on the Interndittgt//www.fda.gowtvmicloning.htmon Jamary 15, 2008. They are
the Risk Assessment, Risk Management Plan, and Guidance for Industry.

31« FDA
32 Stateme

I ssues Documents on the Safety of Food from Animal C
nt by Bruce Knight, Under Secretary for Marketing and Regulatory Programs on FDA Risk Assessment on

Animal Clones, January 15, 2008.
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of the total number of U. S. livestock s
2007) .
uary 2008 micdhdesstdhastmemmediaddimal s 1invol

and sheep surrogate dams) and some c¢clones
. While the types of animal health proble
dsowiffd other assisted reproductive technoc
tly in cloning than in the other technolo
ations 1in the surrogate mot hienr sc,a lafn da nidn c r
ones that are apparently caused mainly by
ones and their mothers do -rmeoltataepdbear t o e
S, FDA reported.

nd that lowpstoced tdohase amonmne ghealth pro
t after birth. However, the risk assess me
appear to grow and develop normally, and
reported in clones approaching reproduct.i
ogy was too new to draw any conclusions o

Vi e ws

currently 1s mnot hienr ec oammnye rscpieacli fuisce aiunt hEou
re in the European Ui'The EoropraduFoedfSa
ty (EFSA) on July 24, 2008, released 1its
and wel fairmp a catnsd oefn vai nriomamlesn tdaelr i ved fr om
was |l imited to cattle and pigs, but 1ts
nt from those in theBdFdDAd ass escsmeant Keecw
s itdheer if act that the primary DNA sequence I
ion that differences exist in terms of fo
clones and their progeny,l loyoenpared with
with FDA, the EFSA conclusion 1s based on
onal data, the probability for the presen
and available damiacooabitekoagy.ty, allergen
reed that SCNT can be a successful reprod
f clones are significantly higher than th
hat surrogat e ddapnrse ghnaavnec iheisg hfédnrd roattheesr opfr of
cant proportion of clones, mainly within
for pigs, has been found to be adversely
ones ptehraitn astuarlv ipveer itohde”haor vwe weorr.maA d vaenrds eh ehael a
were not observed in the offspring of cl
ntire lifespans.

33Seeforexample Ani mal Clones’ Of fs gheWalStreatdaurnantine, Sepierdberu ppl y, ”

2008.

¥“EFSA launches its draft opinion on animal c¢cloning for pu!

35 ¢«

Scientific Opinion of the Scientific Committee on a requ.

Animal Health and Welfare @rEnvironmental Impact of Animals derived from Cloning by Somatic Cell Nucleus

Transfer

(SCNT) and their Of fspr i nfge EESAJdourPaR008)76rt349; Obt ai ned

http://www.efsa.europa.ebiF SAkfsa_localel178620753812_1211902019540.htm
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Ot her Policy Concerns

The foll owing cayr ec oanncoenrgn st hteh apto lhiave arisen al ong
biotechnologies in animal agr i eruelltautreed. tSeocnhen onlaoyg

foods from clones are wunsafe, the survey found.
argue that products from cloned animals should b
they wanted to SemPresitdeas havbaltgadlt FDA act
national panel that includes ethicists and relig
issues that they believe the technologpwpynhas rais
of the public would not eat GE salmon and believ
should bB% labeled

The NRC animal biotechnology report had stated t
using embryonic ( matmeald wlitt)h csolmles dwdmre porwfs t o
genetically valuable offspring that were milked
the food supply. Few concerns were raised by NRC
animal s ifnocre ftohoedy, asr e generally believed to pose
However, e vaamnuianmailn gf ocol dwmreandmdp olsd tpromdent t o mini mi
safety concerns. The products of offeopding of cl
safety concern because thP@9thar itsheueaes,suddt afl yna
acceptance, social wvalues, and ani mal wel fare, c
questions about human health.

In August 2009, vtltamr@dufSciile nfcter ahglr iTechnol ogy ((
consortium of 33 professional and scientific soc
discussing issues surrounding affTmalrepoming and
acknowledgescthmhatl olfhya yer onpootn ecnotmsvi nced consumer s
technologies 1in food produdes ¢hlihsey erreepsosr.ti sa lisno t h
criticizes both FDA and USDA for faatlimg to expl
transgenic animals. Because FDA has taken a nont
animals by defining the transgetrdestamsblai sdireusg,at he
unusually high hurdle fbTrhetelpeorap pffruavale rofaragufeso d
regulatory process in which consumers have confi
comply must be in place for transgenic technolog

than t@eol saelitnigough ot hers, 1ike social acceptan

apply to both.

Environment al I ssues

Environmental concerns arising from emerging

ani

this time because few products have been commerc

39 Nearly 400,000 citizens sent letters to FDA during the comment period (September 2Bc2@iiber 22, 2010) to
consider approval of GE salmon. According to the Center for Food Safety (CFS), the comments strongly support
labeling GE salmon should FDA ajgpe it for sale. See CFS noticehdtp://gefish.org201011/23/public-saysno-to-
transgenidish-demandsnandatorylabeling/

40 CAST, AnimalAgriculture, p. 8.

41 Animal Productivity and Genetic Diversity: Cloned and Transgenic Aninsaise Paper 43Council for
Agricultural Science and Technology, August 2009. Availabltat//www.castscience.orgiublications.asp
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cientific opmivnircom meorteasla w mmpo cet , it also noted f
t 1

n
his aspect of animal c¢cloning.

ndustrial developers of agricultural biotechnol
ni-mabked feeds could rettacproldececfoadcendnethkss
nvironmental burden of animal production. Shoul
h“Envi YotPm)2, which produces less phosphorus in i

y some toehvinopmsesntabebenefit of agricultural

he 2002 NRC animal biotechnology report noted p
netically altered animals. Escape, survival, a
ma jeorrn sc.on@f most concern to the NRC committee
GE salmon that have been genetically modified
uld then breed with wi%KD# oipsulcautrisrcennst giyt hdiilseca e r
her environmental 1issues as they consider appr
imals such as fish, insects, and shellfish cou
d become feral, d icser unpotv eelc ogseynsetse msn, ao rn aitnutrraold u

e
]
f
0
t
n
n
he FDA guidance on GE animals notes that the ag
ational Environmental Policy Act (NEPA). Enviro
pon the ani maFlora nrd aampp lei,c aathiecon.ypes of environm
E cow bred for resistance to mastitis -will diff
ater fish enginee*¥Mad etroi aglr otFoD Mocrdo mrpdapnigdili yd.a nc e 1
h‘atl t hough the agency has extensive experience i
1sh other federal and state agencies have over
h a FDA intends to tap. Ietn vailrsoon npernotnaild erde vtioe wisa k
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ood Safety

expected and unintended compositional changes
netic modification, iI-MRC udd m@gr tGEgn cpgard tuideal It yh
o®dTsh.e repor to afdadresrdedtahta@lkl asdverse human health e
cumented. Hosweawtrh Sstide @caibidgad gthpsability to ider
mpositional changes causcdwhgt add Gbroms of gen
nvenrntanadn dllheeviarn cree f or human healt h, and they re
sessing the safety of new foods both before an
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revious research and experience with commercial
ffectsn ohne ahlwtmha were virtually mnonexistent. Whil
rganisms mnecessarily generate heal trhe wpwireowel & ms ,
cientific journals has suggested that GMOs may

Australian researchers have published an art.
a bean to a pea gene that expresses an 1insec:t

42NRC, Animal Biotechnology, p. 73.
43 FDA, Consumers Q&Aaccompanying its September 18, 2008, draft guidance.

““FDA’s Response to Public Co mhtte/mwewsfdalgovmi/c e ssed January 21,
GEanimals.htm#Consumer%20Health%20Information

45|0M-NRC, Safety of Genetically Engineered Food, p. 1.
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production in mice fed the transgenic pea. Tl
all aergic’® i on .
Italian researchers at the University of Urbi
absorption of transgenic soy by mice induced
liver cells. Recent restaamcshesnhawesdyt matd ea trhe
obsedivEflerenc%s disappear.
Norwegian scientists at the University of Trc
35S CaMV, an el ement of the genetic structure
provoke gene expression in cultwred human cel
believed to operatdé® in this way only in plant
In the NRC animal biotechnology report, experts
assessing the sa“§fanyiofit GEaesh gfiofrh krsasri mae 1 s .
However, beontuwuowduGE omew proteins into foods, t he
bioactivity, and/ or toxicity responses should be
animals genetically engineered for nomnfnssod produ
mi ght be of concermmnffestield ahe mhibedentuppkbd.
Consumer and Social Acceptance
Criteria for selecting desirable traits to be pr
based on the demand f cemrispecisfi cEveeammefr csica le nct h af ri
convincing that GE and cloned animal products ar
economically valuable to producers, other concer
acceptance
Polls in irmecehnet Upneiaaresd St ates indicate that publ:
biotechnology generally remains 1imited. In two
surveyed expressed opposition t3&Mbhe utuhanofhabfob
tdhhse 1n as p2odnds50o rPeedw p ol 1 said they opposed resear
although opposition declined with increased know
animal ¢ HlHonirndg; etxwa es serdhode s ¢ D mif breeml iovgmitohwsi tor et
concerns than food safety concerns. A majority o
regulators should take into account ethical and
findings on“Cdlomningg Podnddre De VOthlopmi& VWit sws
Consumers may betl e¢ehe prhbttmgetofageaptically mo
plants, some have argued, observing that people
recognize as sentient beings. Some observers hayv
animals might ckdadtmothaaman and pet cloning, whic

46V, E. Prescott, P. M. Campbell,etal. “ Tr ans geni ¢ -Amylpse hibitor in ReasoResulB in Aliered
Structure and Jdumahof Agoicglire and FoodyChemisty3(23); 9023030, November 2005.

M. Malatesta, C. Tiberi, et rMotlificationsiRMice&adon Genelicailly y of Hepat o
Mo di f i e d ESropgan doarnal of Histochemist49(2):237242, JulySeptember 2005.
M. R. Myhre, K. Fenton, et al., “The 35S €daM¥ KElddt 6 Virus

European Bod Research and Technolo@22(12):185193, January 2006.
49 NRC, Animal Biotechnology, p. 65.

50 Gallup poll on biotechnology and food safety, July 2005; Mellman Group/Public Opinion Strategies Poll Conducted
for the Pew Initiative on Food and Biotechogy, October 2005. Sewtp://www.pewagbiotech.or@accessed March
20, 2006).
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believe that modifying animals, for example, t o
the production of some important drug, might b
produce more or cheaper food.

[¢]

Further, science alone cannot resolve ethical v i

Some people, irrespective of the application of technology, consider genetic engineering of
animals fundamentally unethical. Others, however, Hwdtithe ethical significance of animal
biotechnologies must derive from the risk and benefits to people, the animals, and/or the
environment. Yet another view focuses on the right of humans to know what they are eating or
how their food or pharmaceutisadre being produced and therefore labeling becomes an issue
to be addressed.

[oFgg =l
<

item declines wthheant tihte waoso dp rlaadbuecle d nwliitcha ttels
tec¥nology.

Food industry leaders appear sensitive to consun
and cloning in particular Many campamide smidike no
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5INRC, Animal Biotechnology, p. 13.
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53 hid.

5 C. T. ForemanCan U.S. Support for Food Biotechnology Be Salvagea@emprepared for the American Enterprise
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55 A. Tegene, W. Huffman, et allhe Effects of Information on Consumer Demand for Biotech Foods: Evidente fr
Experimental AuctiondJSDA, Economic Research Service, Technical Bulletin 1903, March 2003.
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62NRC, Animal Biotechnology, p. 11.
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64 Stephen F. Sundlof, then Director of FDA Center for Veterinary Medicine, transcript of a December 28, 2006,
teleconference on the draft risk assessment.

65 Codex is recognized by the World Trade Organization (WTO) as the body that sets food safety standards for
facilitating international trade of food products. The WTO cites Codex texts as a benchmark in the Agreement on
Sanitary and Phytosanitary Measur8P§).

66 The collaborative document is entitlPdoposed Draft Guideline for the Conduct of Food Safety Assessment of
Foods Derived from RecombinaDNA Animals Codex adopted the guidelines at its Geneva meeting on Juhgy30
5, 2008.

67Questionsand Anse r s, FDA’s Final Risk Assessment, Management
and their Progeny.

68 USDA, OIG, United States Department of Agriculture Controls Over Importation of Transgenic Plants and Animals,
Audit Report No. 50601.7-Te, December 2008.
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